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(57)Abstract: 

PURPOSE: To simultaneously and highly precisely detect the position, 
the shift speed and the shift direction of a mobile object by permitting 
peripheral base stations to measure a transmission radio wave 
transmitted from the mobile object for detecting frequency shift quantity 



based on a Doppler effect. 

CONSTITUTION: When a mobile object detection processing is started, 
a mobile subscriber system exchange station MSL requests the search 
of all dead channels/slots (CH/SL) and the notice of a search result to 
a station 20 where the mobile object 10 being a measurement object 
exists and the peripheral base stations 21-26. MLS receives the notice 
and searches/gives the notice of common CH/SL to the stations 20-26. 
The station 20 transmits the non-modulated wave of a frequency fc to 
free CH/SL and the mobile object 10 transmits the non- modulated 
wave of a frequency fO after prescribed time. The stations 20-26 
detect/store received frequencies fc0-fc6 and f00-f06. The stations 
20-26 calculate fOO-fcO to f061-fc6 and give the notice to MLS. MSL 
calculates maximum shift quantity A F and A Fcos 9 based on the 
notice, sets a first straight line 1 1 and a second straight line 12 and 
obtains the position and the shift speed of the mobile object. 
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7 7"7-v7 hiA f tt, 
A f = (v/Ao ) cos 0 
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17 

= AFcos 6 

A f ' = (v/Ao ) cos 6 ' 
— — (v/A 0 ) cos a 

v = AFA 0 cos 6 
[0 0 2 7] m4te. PHP«ni. 9GHz 
(A 0 =15. 7 9 cm) £^<DW&<D^ < 07^<Z>j^i£ 
IScfo \Z^X, i»ty7hl (AF) t. &m 

fto&mmm (v) tcommtt (i) &*>e = ot& io 

4Km/h. @^M^10-3 0Km/h, 
Si*M^3 0-r0OKm/h, £6I~^nJ£U: 

<DmmMxmm*imx&z>z\ 

[0 0 2 8] -mz, mi&ftM&\z. ^mm^^m 20 
m&mz^m-*tz&\zmm^z&m%sx$>-ox. 

w&vfz<koiz/\>\t*- n-m<Dmmfrz, £-r*r 30 

[0 0 2 9] Lt^L&7^£, HCD^^#i^^v>'lr 

x<Dtzmzwm^*nfevxfr$mmki'>tt^*f 

<Dmtjm%L$H&± 300Hz -± 1 KHz (D^ifc&gm 
tfcmfo\Z&Z$.Z>3iX. 0. 5ms-2. 0ms« 

0, mmmza<Dmm<Dm$ftiza<Dm&(Dm&ik$:fe 

m^frteftmrn. ssiete, (vco) 
<DUfflmj£<v&4tu£\z&m^m^x£>nz>fr®. & 

cD^^^^icpsoxm^-^i o-'-i o-'° 

[0 0 3 0] 02H ^SMS 50 
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= — AFcos a 

nz&®ft<D®®mmvj)mfex2z> 0 
• • • • U) 

-r^>S±fe^2 0. 21 • • • 35H ^Ifrftl 0<£>Mj 
lzft<DX5£3i?Z>\ i v77-i'7 hMl^ttit^; 
a60^m^^^Ti^o ^/t/liI2 4 I ©ia^P^Ki 
#1 0 <D&W]Jifi)&%:$IX9KLtzm 1 COit^l 1 £ 
(D^lCDit^^^^M^^^m 2 COit^l 2fr££ 

[0 0 3 1] 05 (2»fe/l5fiMi£@ (B C E) 4 6 <h. 
El 6 tf)&gJjjtaA^^^ (MLS) 5 0t^HffT^) 

1 CD^^J^EI 1 CD70-ft- h£IWL&#£>!a 

b^t^o (ms, ) ^ifi^c, &mmm^-> 
com&m (bs. ) <nmi&mmmmm (bce) 46$ 

^UT^KliQA^^^^ (MLS) 5 0H, /N>K^ 
-A'-CDHfT^^^ofe^^^t^ (M 

So ) ©&g, ^tij3i^^K7jrS3^^m-r^^^ 
*kCfz£&m\\Am%&Wkm (mls) 5o*«ifc 

fcCT^T*. &W)]}UAm%3i&m (MLS) 

5 0H 0 1 07 n-f t - h lit oTSiMiiai 

[0 0 3 2] 01 *<D&m&MS 0 , Z\<D&W]fc<Dm : & 
&MLT^£^-t*XV r -->£>»&^BS 0 RZ*Z\<D& 

mb So <Dfflm<Dmi&mB s, —bs, o^n-^n 

fcL 0 2*<£>&®J#1 .0, »fe^2 0, ^iacDStfe^2 

i-2 6{;wtxv^. ^»j^m^3i^^^ 

$n^)«h, &IMnA#^2!&/i (MLS) 5 0H ±X 
^tft^X«^-fAXD7h (WT 

^BS, ~BS 0 (^^TUSMn=6« {Cg 

#-rs c*5^:/s 1) o 

[0033] mmmBSo tmmomt&mBSi -bs 

■ \t. &W)& (MSo ) ^BftSilRBSi -BS„ <B 
±97Jft (MSo ^m-Sift^BSo -BS„ gfi) ^ 

HS*«»»lniA*«S5lftJU (MLS) 5 0 \Z\M.t>\zm%\ 

3fi£»JI> (MLS) 5 0 tt, g-S^^BSo -BS. 

*S^UT€-Sifi^B So ~BS B iC&ft-T* (X^^y 
7S3). C<05i»*S^fc€-SflfiSBS. -BS 

[0 0 3 4] S^^BSo tt. i8)l$nt$tft^l' 
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^7t>r^n^mm<D^m^mB s, -bs„ tci^tt 

TEHSfcSUrr* Uf77S4) . £<Dm&* TDM 

TsmT^s<t5J^ m^mmmmm <bce> 4 6ic 
«t**flw*«fT3bns. sec £®ftxira&a>fflttR 10 

f c te, -jRWfctt. (MS, ) ^liofcfei: 

r— ©«tt»T"bJ:viU, mvmMmmm.'vhJ:^. fc 

[0 0 3 5] #St&^BSa -BS, \t. IH^BS, 

sdiHiB4 7fc«3i&sn*. s(i$nfc^3gs«i«ft (f 
I4 6Hilg$ti^ £<D+raraj£m^<0J3iftR#. m 

jMfmpss (bce> 4 6^oM^^>^t^m 

ffi&RSEifc-r*;£5S;*\ <ig®pg^tcfcfc* 
[0036] ^stfe^BSo -bs d \t. &Lmvfzm& 

[0 0 3 7] ^-Sift^BSo -BS t A®£*Mfl!ffP& 
S (BCE) 4 6fcL g|ESfftWXP7h©I 

S&# (MSo ) 7f7^S 3TiS^^nfg>t^n 

— -D<DM&mnfc&&&i&mBs t ~bs 0 i:^^t 

3^m^n^> Ufy^S7) . ftSttJSBS, -BS, 50 
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[0 0 3 8] ^Stfe^BSo -BS, rt<Z>£%J3tilfiJ£ 
R (BCE) 4 6H rt*(OiSd«fiBt*^T, t>mm 

^COZIOCD^X-^ fco~ fc^, foo~ f 0a . 

( f 00 - f CO) , (foi - fd) • * * ( f On - f C.) 

[0 0 3 9] —Rfc. £»fe^BSo ~BS„ fttf>^SS 
giftj^BSo -BS, 0DAffi9eUO%MttR^|q|— 

tr*sc:t3Wa*b^. f^t*, ci©3gs»^:Rl— Wife 
f ,o. a f i, • • • a f ,. trntf. 3-»im<z) 

»a»»»0«*«ttR»4KT©J:5Kl*an*. 

(f, +A f,.) , (f, +Af M ) (f, + 

A f,J 

fflttRfei. fei • • • " fe.tt. £TF<&.fc3 ££3*1 

So 

fco= fc - (f , +A f ,,) 

fc, = fc - (f. +A f,,) 



fc.= fc - (f , +A f lB ) 

[0 0 4 0] £fc, XryrS8Tftia$nfci»S 

mm^^^^i&foo, fo. • • • • f..tt» ^T<z>cte> 

foo=fo - (f. +Af,.) + A F cos 0o 
fo. = fo - (fi +Af,,) + A F cos 0, 



fo»= fo - (f . +A f „) +AFcos 0„ 

fcfcu f c o ~ f c o <ofctiw& t f o . - f o ■ <D&mm& 

%^OJSaJ«lg»©«*gffl»LR©ffi«l5fe3£S*<»^ , b© 

[0041] -ecT, »3isE©«ff*iifT-r*t. 

(foo-fco) =fo ~ f c + A FCOS 0o 

(fo, - fc.) = fo - fc + AFcos 0, 



(fo.- fc.) = fo - f c + AFcos 0. 
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- fc.) 



frZoXl/mk f , o , A f • • • A f ,.*«»*: ££0 

[0 0 4 2] ±IC©J:^IC» §BS 0 -BS„ ©SI^ 
f»PI£g (BCE) 4 6lt **UKBtt**©ttffi8 

**JSV»T (f..~ fco) . (fo, - fc.) • • • ' 

^tft» (mls) sotcsiarr* Ufy^s9) . 

[0 0 4 3] &Wjtt\Am&&&m (MLS) 5 0te, & 
SflfiJS^aaUT^fcfRIMg* (f.o-fc.) , (fo. 

Fmax = f o - f c + A F 
Fmin = f „ - fc - AF 
ehifi<r?#5. £SMniA##3fc«m (MLS) 5 0lt 
(2) i££ (3) SCO#2I£5 L^gTS Z\t K<fc 

A F = (Fmax -Fmin ) /2 
t&l£?Z> (Xf^S 1 0) o 

[0 0 4 5] »ftiPA#*X*« (MLS) 5 0te, S 20 
il:^^fflr-^#ilT, Fmax <D&thffi%: 
^SaittfcSili (BSmax ^£^5) Fmin 
<D&ffli!gm£fflmLT#jfcgi&^ (BSmin JSt^?) 

Ufy^S 11). 

[0 0 4 6] fc&SSLmtOFmax £ii*HLT 

#£:BSmax J^—t? — OOBSmax 

MAtFmin £il*u" LTtfcB Smin J^£*S.#iBfL *fc 
tezi^cDB Smax J^cbBSmin i^-illl±l:*5tt 
li^<Dtti&£m<Di£«S<h"r*>. I^K, — -3(7)B Smi 30 
n ffitf&%>££\£, ~^>co BSmin »©ff»Mjft[i: B Sma 
x SfcteZlOCOB Smin ^chBSmax m& 

[0047] mz* mzmL^moFmzx ^Mutt 

Fmax + Fmin =2 ( f 0 - f c ) 
(f 0 - fc ) = (Fmax +Fmin ) /2 
**»&n*. (5) ^Ofil (-Jtffi) (f..- 

fco) , (f..-fc.) ■ • • (fo,-fc„) 40 

n^^mctCiD. #Site^<2AFcos0 o , 
AFcos 0, • - • AFcos 0 O tfSfcfTe^S. 
0, = ±7t/2£)<h£te (5) 5£<&-j£<Itt (f..-f 

e.) =f. ~fc 3&^***21eb^-C#«. 

[0049] ±gasi3¥^i^*n*ta«-trnofiixtt 
mmizmm&T2>&5izm2<D&m&&7£?2>* z\v> 

(0 2©0irai, StfS®2 0. 2 1, 24, 2 7^) 0 50 



• ■ • (fo.- fen) <DO*>. S*ffiFmax 
IMHFmin ^ITffcSi^ (cn5SW 
-^nSife^BSmax <hg±tfe/iB Smin (fT^) ^J^t* 
S„ 02©^mt giti^BSmax £gHS^BSminli 

x ROE*/J\fflFiin <£» AFcos 0 O fiJc^Ji, 0, =0X 



cos 0 O =± 1 tjQ. 



(2) 
(3) 
AF£ 



[0 0 4 4] -Tftta^, Z. 



(4) 

5^, gi&^BSmin ft^±(I#&-r^> 2 &&f&/u 

rmnt. BSmin tmz>— o<om^t^zmm^<D 
t&ft<D-^ftm£-^%&5\z%i<Dfem&wtfe? 

HO£>Si&^B Smax ^B Smin — \g.U±\Z 

#&-r*«^fctt, -tft-CTl* BSmin cblSA,*:i£$l# 
5fc86S|fll<Dffl3l<hftSo tTFI^IKLT, ^oa^ 

£<2D«k , 5&^i£6D— -PtLTS^CMaximum Lik 
elihood Sequence Estimation Method) ^riMfflT-S CI <h 

[0 0 4 8] »ftJDA#?&X»K (MLS) 5 0 tt, ^ 

JH (foo- fco) •, (fo, - fc.) (fo„- 

f c „) rt>£AFcos 0„ , AFcos 0, • • • • A Fco 
s 0„ feWr*. T&fcS* (2) (3) 5ta> 

• • • • (5) 

flcJRfctt, Ky^7->7 AFcos 0 B <OfJ^*«, 

jae^ , r*a»»i-*s^T'bJ:vi Uf7^si2) . 

[0 0 5 0] ±a50ffiat«fcoT*26fc«-a©ffi^6, 

tAT<D&o\z&m£Tz>®W}&<D®Lm, &m&e&xm 

t»2©i&i»i:©^c*:bT*«)ena. ^Sliii 
m$ (4) M«6fcA FCOfich, cos 0 = 1 t% 

(i) ^td^A-rsctJcto^^n^o & 

fib^ti. Sttt^BSmin B Smax ^rfij^^^fSjcb 
LT^ens Ufy^S 1 3) o 
[0 0 5 1) fil±, SS-tfDOKy^-^hj 
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m Lfz-zxDgmm o aose i ©emu:: s«asfr-r 
*»xtt-tn-tnojfi»fta*iS[«s«2oittisii:bT 

K^'TSilt'bT^S. WAH H2©i^ SM2 
2t«3 7Hz©77^>7hl«$n, S^^3 

IMU HI 1 OtfCtt 1 l&£2 0ifttt9&a>£A£&n 
[0 0 5 2] i^7 7«^I^ffiLfd 

5HSSl©E**K^-r*WS:KWL/fc. La>Lfc# 

ft*j«fcria»9S2*KJt«jgL-en-en©Xj**« 

Atf. 0 2CD*i^, Si^2 8Tti7Hz©7y7->7 
M^ttffl^n, SJfil2 5Ttt7HzO^>'>7h 

[0 0 5 3] @ 1 07a-^t - hl:^l/fci®iMti} 
iHiTH, Xf7yS4, S5, S 6&tf S 9K.fco 

S5, S6, S 9C0JUSHff oTt)<tVi 0 

Fmax = f o - f , + A F 
Fmin = f „ - f , — A F 
ttL&. (2) ' - (3) ' a*<&, 

AF= (Fmax -Fmin ) /2 

i \t\s\mx'$> o KKttWt*. 

(f, - f , ) = (Fmax +Fmin ) /2 



20 



24 

LS) 5 0^&fi-SflfiSt««P^P^^B^S:««&U 

[0 0 5 4] fll^tf, #»iJDA#*£ftJ5 (MLS) 5 

0^52) &^UTS^Dy^(S#TM[*nbfc3t 
fll&tf, 1. 9GHzO^SEH 
(IM) O&j&X&^o dtlH«fctJ> £T©gifi^<B^ 

[0 0 5 5] 01<£>:7n— 3^— hfcfc^T, Xf7 3^ 
S4, S5^S6Hl^!:(t Xf7yS8© 

- f , + A Fcos 0o 

- f , + A Fcos 0, 



f a o — f 0 
f o , = fo 



- f , + A Fcos 0 O 



1 <D7U— b0i- 



30 



f 0 n — f 0 

[0 0 5 6] 

Si^BS, ~BS„ tt. 2KOffll3eJe**»ftllPA#* 
^tfe^ (MLS) BOKafcrr* (Xf77S9) . # 
fc, SHMJDA##£&JS (MLS) 5 0tt, cn6©»l 
>£ii£J£CD 5 "5 *;Mfi Fmax tg'HEFmin £3§&lLT^ 
fcSflilJS (BSmax tBSmin ) £«8U S^T*. 

xf7^sioOTi0io^Hfii:, 



[0 0 5 7] $^>(C, 



(2) 
(3) 

(4) 



tbtfoo, f oi * • ■ f^o^now^ (6) 

Fcos 0 O , A Fcos 0, • • • A Fcos 0„ tffftfalz 
(X^y7S 1 2) . £TF. Xf^S 1 3 

[0 0 5 8] 01O7a-ft-h©Xf7^Sl-S 
3, S 8 - S 9 \*&mmm<DMW&W: (BCE) 4 6T 



(BCE) 4 6 £#iMJtlA#&£&^ (MLS) 5 01 



SS4 6C 50 



• • (6) 

XT77S1-S3, S6, S10-S13W 

imA##£&© (mls) 5 0tnfi$n*. &&ms 

0\$* H9i:StJ:5i:Ii3tSnT^5. fiP"5. 0^5 
1 lc«t^T±tt2!sa©»w»ttSnfcSflft»iS9 3, [3& 
5 2 lcJ;t>T«£*&fctett*nfc I /O-f >^-7x- 
791, fft&&XTy7<D&ft<Dftib07'u>f7&<D& 
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[0 0 5 9] *BW(DWi2<D^ffimiZ^^Tmi 

o^miyxmrn-r^o mi<Dmmmx\te = omtz\t 
£tz&7z{zttfc?%mmzmK)mi<Dmmizm&-fz> io 

% 2 0\M.m&&sbZ> J: o \z LT^£o 

[0 0 6 0] 01 Of^-TJ;^^, 5fef H7^7->7 
MAf = 0 (0 = 7t/2) ©tt&©g*te^£&£>£ 

(Xf-y^SlOl) , C0^(DAf = O{:^n 

CD ^Ufc^-O^WJi|fI^(^ ^"T (4) jOdJ: 
(5) j££3<#)T, #HZ&mi&M)<DA Fcos 0„ 36*6 

7hiAf = o (0 D ^=7r/2) izttfoTzmmmzm 
mvxm^r^ z\£rfxzz>z.£\zz\m£xv>mm^ 20 
s^^m^^o b^b^^?,. (2) 5£<h (3) ?s© 
a Fiznmz\$>&r\shmv^£m&zu^m&&&z> 

tz&Fmzx £Fmin li^H^tf Z\ £ t.t±Z>* Z\<Df& 

(4) jZfrZ&ibfzAF^ (5) 5£^6#a6£: (f 
, -fc ) J^IEfit&<S£:&^ Af = 0 (0„ = tc/ 



2) Ktt^T^gifc^^T^ 



CZm&rf&Zo "tZ\X, (2) (3) A Ft 

teM^&KAf^O (0 B = ?r/2) {l*t^T^Sl*^ 
£J£S LTjM^T^ o -~Dom&£MT\zmWTZ>o 
[0 0 6 1]® tiJDAt^i^ (MLS) 5 0 30 

^n^nnmfo&zmmmz&zfrCifrjEtikfc f e 
if, ©^&&©&&£gtt£<fc?tcTntf, (5) ^ 
£m>-f t^s^fc (5) jt:<Dm.wi&%:tzmm-?z> (f 

gi£^6^*nA#^£&^ (MLS) 5 0tCii*a^ 

n/z&m^ (f 00 -f c o) . (fo»-fc) • • • 

(f«p -f cn ) <7> + Tfifc (f 0 -f c ) fcifiVififitiK 
^:ljfi^h , 7^7-'>7MAf = 0 (0, =7r/ 

2) tMnSi^tbtS^t-5Ct«f5. C 
-T, jEttfc f c £ f o ©EifcSctt, HSiftA^>ra#cD 40 

[0 0 6 2] ^[CHy^7-->7 A f OffitfjET. 

Jtft»ffl*««/h©*ifiSSra^ Uf77S10 2) , ^ 
©SifiS£*g*m ©MS*** Ufy^SlO 

3) .X77ySl0 2T', F77"7->7 hlA f © 



ztttt. m&mm(DmM&&±£i3LZ>2'D<D&i&mz 

m& (Xfy^S 10 2). 
[0 0 6 3] #l\Z. h*7^7— >7hl©i^l (Fma 

Ufy^S 10 4) o Mft^mizttfoTZmMM* 

s i o s ) . mi o&mtm 2 

tefifcftjrrs (xfy^s 106). xfy^s 1 0 

4Tii^LfcM, Fmax or Fmin A F*3fc 

7) 0 

[0 0 6 4] JEKffiOftBfc^m&fc^-f. 

hmtf&nmz^&z&i&m&MQfr-D&Wift 
comizznzMotiLunjjfo'^m*?* o \zm 1 ©goe 

»&3K. fits 1 0 4TW5*n&J;5]fcH!y3 r 5 

^co^, ittrSBig 1 msw, 2 ©iKis«a«, fcbifrgfcss 
utcit^-rsckat^bsssE^nsp z\<D^o\zi,xm 

[0 0 6 5] ±J£©tg2©^JfiWT?tt, «»©SJtt^T 
fflH^Stlfc K * 77-^7 hMOfi^li (Fmax) £*/Jx 
fit (Fmin)©?^, ffe*MI<D;*:^V>;#, fllAfcTFmax sO* 

SOT, *«ECHy^— >7 ha©«*ffi*fcttS/h 

[0 0 6 6] @ 1 0O7P-5 1 t- h®7f7^S 1 0 
4 TJfctf)*: h f 7^7-v7 h §CDg*{! £S'MiGD*6*f 
ft©*£V>#, I Fmax t=Ain, K7^7 

->7hi«iB^ACifi<, ^t>B/A©ffl*«Bff 
j£CD$gfflf*3, 0!I>U<£O. 60^B/A^0. 8 5 \Z$> 
H7^7-y7 hll^tScii^B S (B) £ 

cos 0 = B/A 

^^s-r-a^^^cofii^^*, st^Bs (b) $ji 

0, fB2 0fi«ltftS5T^to*IS3 0ii[«IS:3l<. H 
1 1 KfclrJT. Ll^l CDS^> L 2 ^ I Fmax | = 
ACDSi^^BS (A) Zmzm 2 (Dmm, L3*«ffilJS 

bs (b) zmz>m3<DW.&x&z>. mi<Dmmi.i£ 

ltL2©2e^LM*fctt-tOjfi»*ji*fSFT?fe*. t> 
L, ^3 0ia«lL3^WfiE3S5J*MA^*€r<^nTViS 
t, I Fmax I =A*«*IB©ft^6*t<nnTH 
^xh^^n^o tol, igtCcos 5=B / /x$r^-T 
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Z>x<Dm&?££>* I Fmax I = A<Dftt>0\Z I Fmax I 

[0067] wz.*5zwomz<Dmmmttmi 2, mi 10 

3M14^#ILT^T5, fg3CDH2f£0m, IIS 
l^^JS^JCJ:^^^'>^<i:t)2[pIi^0jgbT, ^ 

[0 0 6 8] ^T, &git!j^te, ^CD^SKfg$I3gcDfgii 
■fe, ^ltel^m^^^^^ffV^ ^M5 0^ 
(n = 0, 1, 2, . . . n) ffitrrs Uf 



7^32 0 1) . ZtoM&t&i&aiSK&ZtkflrtoTlZ 
*^Tttl»D5B*n. ^fy^S2 0 lTtt-lftfcttlB 
mleJ (m=l, 2, 3, . . . ) CD*ffilj£#^fT$n, A 

202) o &wsfc<Dmmzi$-rz>wfe&mmm 
mizz-DT&Miz&tbznz. 

[0 0 6 9] 
Ml] 





(Km/h ) 


®m (m/s) 




1 


1 O^ffi 


2. 8^ 






1 0-3 65fc$ 


2. 8-1 0^ 


1# 


7>>?3 


3 6-7 2^ 


1 0-2 OifcSt 


0. 5#> 


7>?4 


7 2£Ur 


2 0£U: 


0. 1S> 



[0 0 7 0] tofy^S 2 0 3\zm&* ftlEKDMfe 
^^SSttSnTV^^t^ttX^u/^S 2 0 4 Kit 

SfHBfl) )W£jfiLfc£:€f, Xf^S2 0 11:10^ 
fcteS^fr-T*. XT-yyS 2 0 3TiaieI^^^ 

iBttsnT^^t^jjtsnfctfrttx^^ys 205c 

[0071] xf7^s 2 0 5T«, miBiomfe-e&tb 40 
&nEts$nr^*A f..£4-H<z>^£T3fcie>fcA f 

( t©i (ft^cHy^-^7h«AF©StttlB 

&BSTtf)BiI[H]7 r --^££>M) , 5 f. =A f 
„-Af t (^BS, — B S □ KOS) 

ttftiS^fa (Xf7^S 2 0 6) „ CCO 6 f n *t/hS 



j5fao&m±* 3uz\z j e<Di&miz&2>z\£&7£T. ■ 

[0 0 7 2] WESRSnfcfi f n ic^jSTSA 

f.. Sfctt A f <.♦.>. OfT. *ft*HI<B*'K d^«F# 

£3I< (Xt^^S 2 0 7), Sfc. 5SK5fnfc« f. 
fc»rt>r*A f. B ££:teA f «.♦,,. <D*T, *fe*Hfc»<fi 

#»2©ifi«l£3l< Uf77S 2 0 8) „ fglOMI 

2 0 9) . 

[0 0 7 3] Af..Jmf,.M).^ 

ttte#s*©t>©a>s. &Wiit<D&wjmm& (1) sci 
^rajsfcjrr* (xf7^s2 10). 

[0074] ^(;, &»a^<£><5f B o^-fesefcMEe);*; 

*^t>©«r«»jg^T* (Xf77"S2 1 1) . Z\<D6 
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[0 0 7 5] &\z. mm&znfrd f 0 

-f^Af 1D iAf (1(1 ».©«lt|!iU, Af. n <D*fc 

Jjfa) tf&itL tztmH-rz Ut7^S2 12). : 
Mf^!H14^t. il4l:^^T, ^-max , /h 
-max \$. A f. 0 cDif&fcHi<fcO A f ( . M > . ^^{I/^* 
£t^££^U max-*, A f . „ 0*fi*HBJ: 10 

yy A f <.„>. 

[0 0 7 6] 7fy7S2 1 0T**fc»»#©»i* 
fti:, Xt^^S 2 1 2T*«e>fc»»#:©#fUV^»^ 

[0 0 7 7] ^{1, Xf<^S 2 1 OT3jc8&fc#»ft:© 
IB#»#IrJ*:, Xtv^S 2 1 2T3fc*fc^»#<0*rL 

m-r * (xf^rs 2 1 3, s 2 1 4) . 20 

[0 0 7 8] £<DS£flsSjWff£*<fcD:fc#^£#fcL X 
T7^S2 0 4tCii^ 3>hP-7 9 2^@« 

•tom^raeia^'T-y^'s 2 0 it:iot, 

XT7yS2 15III^3>hD-7 

A^^tU ©3f3£7 H l/X fclft^S ;MTl>* 7 ^ ? ^{c 

7^S 2 0 4 iCil^ 3>hD- 7 92 H^IlICOiHfl^cfc 
Oflff^HUIijaaXT-y^'S 2 0 1 l:IoT^@©iffl3l 30 

[0 0 7 9] &®}Ua\m%&&fi (MLS) 5 0tt, ± 

mmueiz&'iz* &wimztt-rz>v-><D®mz.fflw 

£> 0 fclAtf. »»*PA#*S!SiJ§ (MLS) 5 0te, ^ 

A = R/ (f 0 /N) 

v = A f • A 0 

Rcos a=C/N- (v/N) cos 9 
Rsin a= (v/N) sin 6 
(A3) SCt (A4) ai*6tt*|fi5lct 

R= (C/N) CI - 2 (v/C) cos 
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«*iJD*UTS«lJ^2 0^£»ti^2 4^y->^)i 
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(MLS) 5 0H fcffiLfcOT!r#<Bti:«fc££-t 
^, ^Sl«:©<4M^^^®FiDA#^^^ (MLS) 

iiSD^n, z\<D&mmmmfcz\zmMiz&^T&mmz 

M&^n&o *SV^4, #»JDA#*£&« (MLS) 

[0 0 8 1] S&K, MizliLfc (1) 5£<£>*lffi2f*£lC^ 
vm/sec T^ItS^ft^MSTSISl/fe^lSft 

JjfatftO&fcttiftlZ&tEl'* m$i<D&&&Cm/$e 
c «fcm«, ^©SflfiSLtas^StOlElBlttC/Nm 
T&-5„ l/N^l:MSd^v/N 

wijjfat&e- *tz.-r~tifa\zmt'tz>, &®mm&s 
[0082] -rut>*>* &&s' £mmmL£(Dmm& 

• • • • (Al) 

• • • • (A2) 



(A3) 
(A4) 



e + (v/o 1 ) 



(A5) 



&mz>o (A5) j££ 



(ai) scfcRvrntt* 

A — (C/fo ) CI -2 



(v/C) cos 0 + (v/C) 1 ) 
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f=f. / C 1 — 2 (v/C) cos 0+ (v/C) 1 

[0 0 8 3] H-^5->7MAfttf-f, 

A f = Cl - C 1 — 2 (v/C) cos 0+ (v/C) 
/ C 1 - 2 (v/C) cos 0+ (v/C) 1 
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(A6) 



(A 7) 



] 1/1 
i / : 



] f. 



^£#*©*#+©«3jh (v/c) 1 zmimtm 

Af = (v/C) f 0 cos 
, ^ (v/C) f 0 cos 
= (v/Ao ) cos 6 
= AFcos 0 
(A2) j£tC (A9) ^^AbTftr^Ufc 

(i) ttnz. 

[oo8 4] &±<Dmw*v\t* mfett&n&wimt—o 
(mls) ©wwortciaw^aijSii^^-rsvKo 

[0 0 8 5] «IJj|LfcVICS*>Xf^7>D 

-zsy bm*fz±2it2>rz#>iz* m&mm%L<Dm&L&& 
[0 0 8 6] ±tmmm-ete. &mmm&m*¥m±\z 

»g**XU^-*T^» + <BPHP<0i8 
[0 0 8 7] ±l3H2fiWTtt» l£03<Z>&S&8B^ 

d©ttiEffl©tt^W««*, S*feJi<hW:giJffll;:tt 



(A8) 

fS&JHIPS IT^ 1 ^<0**ai3:tf • 
0/ Cl - (v/C) cos 0] 
0 
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(A9) 



TDMA^O 



50 



C0x>f *J9)\/J5'& (CDMA(Code Division Multiple 
Access) ttm *L1Z\ZT1-U!ftt (FDMA(Frequ 
ency Division Multiple Access)^i£#) {dfcHflipJ^ 

tz&* ft&<Dtt\zft^x&m\z&mtem$te&®uft 
coo8 9] ±mnnm-c\z. &m&<D]£mTz> 
*«, m\z&mm&j£MmzmmTz>\<>t>®2>&tomnu 

[0 0 9 0] PHP*SSfr*MS->;*7\kfc£eD 

^KijSfs ->a r- a £ o x*kw zmw L 

[0 0 9 1] S&IC. ±Ka#y h^*W&^©#»# 

&mx&m\z&m2tttf$n$i*mm2 j &z ct\z± 

[0 0 9 2] £<Jt, EinSTIttWUfcKy^— >7 h 
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[0 0 9 3] \sfr\*tltfiZ* Jg«*«ffim:/h2<fc5£: 

ft<, S*l:G P S oSMTtt H y ^7->'7 h*^ 
£HT£3o Tftfr^CDMA77iS©BPSK(Binary Ph 
ase Shift Keying) m*£8MUr** U ^ffi&ft© K 

[0 0 9 4] FSK (Frequency Shift Keying) 

^ (Discriminator) (DffiTjv^ h*J^ £>&fcBT^£ £ £ 
tiE.7y.—i»>f (Selective Fading) £§&j^-r< fco 

[0 0 9 5] ssic^fc, -^^x^m-r^^i:: 

*£V*-5fB1£a«**. £©<!:£. «i££iB!l5rrs#gift 

[0096] mzimmm?mMe>M7£\z&>T<D±5K 
#) xtt— «ft©f»©asfc i . o ©5** swum 

tTSiU, tOS^ttWUftiiafiLfc^ftfcP 
Nf^tCDfflM^^tl^ot, £©«-&©«**« 

©*«3iH§X:7>3/ UUiKWUfccfc^K:^^ 
/*X©#flE-T*3!l«rm, #«9l©ttfifc«>S«*<S&flS 

^©jm***.**^ ^tcv-r^p-fejp^sm^p 

Tl^fcttft©£JBIEftI#£v>fc«&, jI3Ex:7Vy Ktt 
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[0 0 9 7] ^fcVJU5 t ^XO|fflHft«*«tlf»UiS»'r , 

15H al3g^D7 7-f ^©^Sl^P 
77i* JHC tt, ftjgBElSieJ^Ofl&^^^^X (C cfc 5 S 

t c ©*! :/ d 7 7 -f ;u £ * «e> *•'© * co s^se^t 

[0 0 9 8] 0 1 7 ti^JS0iJtC*5lt^>S±ft^C7)-fe^^ 
ZfTZ'T'ti'X'TJx* f©tfO3 0 1-3 12tt§-fe 

20 sftti^. miz\tt%i&m\z&w%3mwL<Dmw$ 

7ny?ffi&<D-mT'&2>. Z\Z\X\ W3 2 0H 

m&fo&ozk&mr y^-r 321, m&mmm 322. 
2 2©— a5fc-&*n*sew«3 2 3, 

«PNiS^564S3 2 4^A/tM^nT^^o 

[0 0 9 9] £fc£ifiJS3 3 Ott, ir^ ^ 7 >5=-^'>X 
fA3 0 0©4 J T'igM^'D7 7-i';l'©4 I ^^S^5l^iS 

^trsfc«)i3is^$n5^t^^7>f7-3 
0 1-3 12, m^mmms 32, >£gm§£fi3 32© 

30 — fflSfc«&*ft£ttffl« 3 3 3 , P NHf»4S 3 3 4, 
ffiMg3 3 5. fflfi:/n;7 7"f MBit- S¥tiGS£e3 3 
6, «fi3 3 7, *5«fctf[5!»5 2fc«fcoT»ftiJDA 
(MLS) 5 0i:^Sn/tI/O«Y>^- 
7x-TX3 3 8^^M^nil^. 
[0 10 0] ^:tCSI*tt©jl3E^fWIS©ttfflft"Jffl!*ffi* 

iai 6\z7ik?fflm^m\z$tiTmw?z>. m* *m« 
•fe, BiiT^t^fyys i*^s 6©^S^ff^n 

40 qmiSm 1 l:^nfy7 , S 7j&>6S 1 3©a&S#2lfT 
7 7S 1)5^S1 3fcW-r*ittWi*l&bTEIl 6iC^ 

i-4ra©*£&ia-r£. 

[0 10 1] HliC^-rXT-y^S 6*T?©4ia3rt<»f 
01 6^t7f77"S 6 AMMtTS. T 
fcfc"^ »ft«3 2 0tC*3^Ttt, PNffi«B±»3 2 
4T.^UfcPNm#*2IS(ift«3 2 2 ©$0833 3 2 

(BS, ) ICj&frrs. ^^TSM3 3 0 

50 tt, ^52»fe^ (BSo ~BS 0 ) <0— -3&f^ScUTBI 
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*Lfcfc©T&*. Sim^r U7«ttftttT. £" 

Uf7^S6A) . S%®3 3 OfC^^Ttt, frJ 
*3f^@3 3 il££n3^£-fe^7>^:>-3 01 
~3 1 2<0^©-o*7>7V*-«J«S3 3 

3~D<D±!7?7>7~f&U?%-$'2> Uf7^S6B) „ 
ft*5, £0i§^fc£l>T^:*7>^©&^&£3*3 

[0 10 2] &\Zs jiSmgg3 3 2©OTS3 3 3 T* 
fcSHSnfcPNfMtt. Si^3 3 0i:^mPNf 
#f££S§3 3 4T**KUfc«^i:*«CffiM«3 3 5&J; 
tffflM£B3 3 7fcA^3*l£. H^TH PNfl^-co 

fa-Wmmm3 3 efciU^n^r-OK^-^-X 

^ens (xf-^s6 0 o *rz\~v, m&iztemm 

7S6D) . COB#^«m^5'J^^^mU^-fe^^ 
7>ft*3O0W51^ mfai^K^y^-^ 
K^OSUJ^tCfflUS. ftjflfgffi3 3 7 te£*±©flQ.3fc& 
gfcOTIfcfT? I/0-f>^-7i^^3 3 

stmms 2&ftVT&mmx&%&&m <mls> 5 

MIS® 3 3 6C0jlM7 > 'a7r-<;K7)^ : — X^rfe 
C £ fc<k 0 , ^Sb^©^@ • mm • &W)Jjfa(Dg. 

[0 10 3] 

[0 10 4] ±!E*%BJ^S!iIiyXfAia 
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[0 10 5] SSfc, ±E*B9ft©»»M5'XT:/> k fc.. 
#^£&ffl*Sg£#*^fcft±$nsfc^ v-fi7P 

(Speed and Moving Direction) (D?^-)-^ y & 

[0 10 6] *»WO^i&ji«->XT-AfcJ:n 

^V>0^— >3>^X^Aft£fc43^T, 

20 ASrJi^-r^Clt^T^So mz. 1 9 9 2^* J ?«« 

m^$»*#b-3 2 ofcie^sn/tctsftsMD 

\Z , fc tt^tt#<0IE*fe3*g'I fc <fc -3 T TO <h ft S 

±T©1IH*«W*«— B*Sfcftofc^»fflmvXT-A«rfil 

[0107] $^tc, ^^o^i&afi^x^Afcctn 

^AfcfeviT, e;^w=^7cWit-Hxv-> 
30 &mj&Tz>&mmmi'XTj*\z&\,*T* &W}fre>&m. 

*fc»6n*fc*. 

[0 10 8] ±fiB*56^<0»»Jjim ->Xt- A Kli:n«, 
40 [0 10 9] ZfZ* ±tR*&VHD&Wimmi'X7'J*\Zj: 

n«, ^^/tx^s-r^^fc^^T*), 
[smcofg#fri&0j] 

[01] *56womi©«fiwt«fc*^«i#ofifi&ft 

[0 2] *56^©-»IIWIfc«fc*ep»iim->X7-AtC*5 

50 
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[0 3] *f£w<D-&mmz&z>&wjmm2>'XT&izi5 

[08] F^7-y7 hMtli^Iii^t^H 

[0 9] ®mmxm&&&m<Dffi&*7K?7ny!7m-e 

[0 10] *^BJ^^2 0H^j^ c t^^llj^o{4S^ 

[0ii] m2<Dmm&\(Dmj&mzmwTz>mT~&2>o 

[012] *^<Dm3 0H»JO$iJ^J5S^^-r^o 

[013] ^^omson^jcD^^ni^^-r^D 
[014] &m&<D&mjjfo<DmtmzmfeTz>j3&& 
[0i 5] m^fa 7 r-i )i<D-m&*<?m'v&z>o 
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[016] m4<onMm\z&rt%^)^n7^ttfon<Dm 

[017] ^40H^JTffl^^SJt{l^cr)ii^^7>T- 

[018] ^j^cD^wi^^m^^^^r 
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